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(d)  None of the above.

Chart:

thn=12 ...

e sin bt
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F(s) = 2{2t? + 5% sin(2t)}
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2. Which of the below is an appropriate form for the partial fraction decomposition of

24282 4+s—1

PO = G+ e+ a
As Bs+C
@ F) ==Y arnzra Cocrect Socm:
A B(s—-1)+C
(b) F(s)—(3_1)+(8+1)2+4 Fley = A s .é. \ CM—D
A Bs+C z
(c) F(s)= -1 + s+1)2+4 (s-1) (5—I) (s-H)z + 4
(d)  None of the above.
3. Which of the following is incorrect? Mewo c ized gOrm&‘&:
(a)  ZL{cf} =cZ{f} for any constant c. )
b L) = s2{f} L13y - ¢ 28 - f
()  Z{ef(t)} =2L{fHs—a)
(d)  More than one of the above.
4. Compute Cka.cl;:
F(s) = 2{t* — 21 — 2sin(V/2t)} nl
t"n=12,... pran g s>0
24 2 2 sin bt LI
(a) F(S):ng B 214 e
24 2 2V2
b FeO=G+at o Feoy = fieiy - 2f §¢ - 2§ {sin(at)]
24 4 | 2V2
© Fe)=5+5+5 =_L_'-I_-z(£-’_)-z(ﬁ )
(d)  None of the above. a5 a3 a?yz
Note : The intended answec wes (€) =24 4 _?_'E—
s° 8 g4z

which ia incorrect due o «

Sign  eceor- Answer (d) .‘32

-H\ere?u: correct.




Choct:

et n =1,2,... —— 5>a

cos bt

5. Compute,

Uy :‘gl{(s—61)4 * 32248—4}

-l
(a)  f(t) =t + cos (2t) -( é L { S
+ 2
(b)  f(t) = %! + 2cos (1) K’ ZLS—)Y‘} 22 1y
() f(t)= t3e! + 2 cos (2t) 3

(d)  None of the above. t Ct 4 COS(Z‘t”

6. Use the following trigonometric identity

}

sin(2z) = 2sin(z) cos(z) = -2|T ain(z2x) = Sink) s3)

to compute the following Lo
F(s) = Z{cos(2t)sin(2t)} let x=2
Choct : 1 sin (we) = 3inkd) Com(28)
(a) F(s)= 32—;416 sinbt B
(b)  F(s) 2 B, L?_S\‘n(zt\cos&é)}
YT 2116 5
(c) F(S):S23—4 > = }?: Li_b\'ﬂf.‘-lﬂ} - {—)::‘f'

(d)  None of the above.

7. Using the method of undetermined coefficients, what is an appropriate form for the particular
solution to

y" + 2y — 3y = 2te’ sin(t)

Solution:
(@) yplt) = (Ast+ Ag)e! cos(t) + (Bit + Bo)et sin(t) See other page
(b)  yp(t) = (A1t)e! cos(t) + (Bit)e! sin(t)
(c)  yp(t) = (A1t + Ap)e' cos(t)
(d)  None of the above.
8. Find the solution to the following differential equation.
y'+y=2¢, y(0)=1, y(0)=0
() y(t) = e —sin(t) Yy
(b)  y(t) = e — cos(t)
©  u(t)= et +sint) See ofhec poge
(d)  None of the above.



_.___>

From memory:

To find a particular solution to the differential equation:
ay” + by’ + cy = Pp(t)e™ cos(Bt) + Qn(t)e™ sin(5t)
where Pp,(t) and Q.(t) are polynomials of degreem m and n respectively, use
Yp(t) = t* (At + ... + Agt + Ag)e™ cos(Bt) + t*(Byt* + ... + Byt + Bg)e® sin(Bt)
where k = max{m,n} and with
i) s =0if a + i3 is not a root of the auxilliary equation.

ii) s =1if @+ i is a root of the auxilliary equation.

y" + 2y — 3y = 2te’ sin(t)

A"'x EZ"’ (2+20-3 = (e +3)(r-1)
r’oa(:s! r=-3,1
Fmt‘b)‘:o ) Qn(é) -'-'2_.&, K = YWD\X{O)|1 = |

. ' =38=0
o(:l,)?—fl, L+ip = J+( Net arooé

(a)  yp(t) = (A1t + Ap)e’ cos(t) + (Byt + By)e sin(t)



Find the solution to the following differential equation.

Y +y =26,

@ La_P'ace. Teans form'
Liw'ry] = Lized
(&Y -sny-01+ Y= 2 (-%'—_—,)

y(0) =1,

®

y'(0)=0

T néerse L&‘FIGCC. Teansform:
Sine A=1, B0, <A

ey -s = ;7‘_—‘—

3N Y = -‘f_r +3

P m—

s+

j(e) = L"Z;{T-'f

S%+l

Flus ns=1 :
Pluﬁ thd=0: 2 +0(-N

Phﬂ insS=2 ' 2+ 241

. 2+5(8-D | ﬁ_ . BetC ¢ -
) (sh)) 1 st jftJ - e - 3nlt)
Fl'ml Coe@f}rcfe_nbf

5 2480s-) = A(s%D + Bss-D +CED

24 56y = AU+ +Blo) +Ce) = A=|

(8¢ + BGY +C¢1 = C=-
] (5) + BEXD + Q) » B=O

Chact:

sin bt T $>0

1
. ——, s>a
B a

memory:

L8873 1143 - 38 - $o)




9. Compute,

(d)  None of the above.

10. Determine the Laplace transform of the following function:

f(t) = tcos(t)

s2—1
(a) F(S):m
1—s?
(b) F(S):W
© Fls) =5

(d)  None of the above.
11. Listed below is the Laplace transform for hyperbolic sine,

a

52

ZA{sinh(at)} = 5— o2

Use the above formula to determine the Laplace transform of the following function:

f(t) = e* sinh(2t)

} p/udm S= /

(s—1)(s+1)

33-1  _ 4 B
(s-D6R)  (s-) ()
o 35-1 = Ath +BED

t2 =Aw) » 4= 1

rlu3 in $=-]: -4 = Bt2)» B=2

L {(5 DCSH)} [’{ (s-n} s!.-\}

= e® v2e
Choct:

cos bt

Mmemesry:

Lok - @ 4 L1

£ e} < 4 (S s )

_((s A0 - S(ZS))
S +1)?

= si-|
(s+H)?

memory -
() F(s) = _24) at
U] - LM e
(b) F(S)_(S_4)2_2
2
() F(s)= <—42>—4 Lie%sinh(zt\} - £ {5'"“2”3"’”’ T )y

(d)  None of the above.



12. Find the partial fraction decomposition of

s2+6
Fo) = et
1 2 .
(a) F(s) = parne Bl P Complete the s:,uum:_
_ 1 2 Z_2s+2 +1 -l
(b) F(S)_s+2+(s—1)2—|—1 Sz
1 1 = 9°-25+ +(@-1)
(c) F(S)_s+2+(s—1)2+1 - one |
(d)  None of the above.
2
82+ 6 = 4 B&1 +C

Vv
(5+2) (8*-25+2) (5t2) Cle) +1)

o s240 = AL + Bl + Clst)

Plug m s2-2 : 16= A (o) » A=l
F|u3 m S=1° 7= ][or]) +B6Y+ CB) 2c=2

C =1 [1e1)+ B2 +2(2)9 B=6

F\us v S=0



